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Abstract: Electrical Discharge Machining (EDM) is the system of machining electrically conductive 
substances via utilising precisely controlled sparks that arise between an electrode and the work piece 
within the presence of a dielectric fluid. Aluminium metallic Matrix Composites (AMMC’s) are new 
iteration engineering substances that possess sophisticated physical and mechanical homes in comparison 
with non-strengthened alloys. This makes them appealing for wider range of applications in automotive, 
aerospace and security industries. These substances have fascinating traits equivalent to high strength to 
weight ratio, high durability and low value of coefficient of thermal stability. It is extremely complex to 
reduce the elaborate shapes by means of utilising conventional Machining. High device put on and high 
rate of tooling is also a issue in traditional Machining, Unconventional Machining presents an alternative 
option to this difficulty. This paper offers a overview of study work done on AMMC’s on EDM, Wire 
EDM, Powder combined EDM, EDM in Water, Micro EDM. The paper additionally discusses the future 
traits of study work in the identical subject. 
I. INTRODUCTION 
Metal Matrix Composites (MMCs) are new 
generation engineering substances that possess 
sophisticated physical and mechanical residences in 
comparison with non-strengthened alloys. This 
makes them attractive for wider variety of purposes 
inautomotive, aerospace and safety industries. 
Thereinforcements in MMCs are very rough and 
abrasive innature. As a consequence, they pose a 
limitation to their fiscal traditional machining. 
Construction of elaborate shapes in such materials 
by means of typical methods is also tricky. In view 
of high instrument wear and excessive fee of 
tooling with conventional machining, 
unconventional fabric removing techniques 
presents an appealing substitute. Among the many 
unconventional processing tactics,EDM has proved 
itself to be one amongst the amazing tool in 
shaping such complex-to-computing device 
materials. Electrical discharge machining is used to 
make dies, punches and moulds. This approach will 
also be employed to make problematic profiles on 
elaborate to desktop materials and is great suitable 
for completing car, aircraft and surgerical add-ons. 
Current, pulse on-time, pulse off time, gap voltage, 
feed and flushing strain are greatly used as a 
machining parameter. Steel removal price, tool put 
on fee, taper, radial overcut and surface roughness 
are considered because the predominant responses. 
This paper experiences concerning the research 
work finished on  






II. RESEARCH WORK IN EDM OF AMMC 
MATERIALS 
Electrical Discharge Machining (EDM) is probably 
the most widely used non-ordinary machining 
process, in most cases to produce injection molds 
and dies, for mass construction of very common 
objects. It could possibly also produce completed 
materials, reminiscent of chopping instruments and 
items with intricate shapes. EDM is used in a 
significant quantity of industrial areas comparable 
to automotive industry, electronics, home 
appliances, machines, packaging, 
telecommunications, watches, aeronautic, 
toys,surgical instruments. The historical past of 
EDM itself begins in1943, with the invention of its 
principle through Russian Scientists 
Boris and Natalya Lazarenko in Moscow. The 
Lazarenko‘sdeveloped for the period of the war the 
primary EDM machines, which had been very 
useful to erode difficult metals akin to tungsten or 
tungsten carbide. The ―Lazarenko circuit‖ 
remained the normal EDM generator for years. In 
the 1950‘s, growth used to be made on figuring out 
the erosion phenomenon. It is also for the duration 
of this interval that industries produced the first 
EDM machines. Swiss industries have been 
concerned very early in this market, and 
nonetheless stay leaders at the present time. Agie 
was founded in 1954, and Les Ateliers des 
Charmilles produced their first laptop in 1955. Due 
to the poor great of electronic accessories, the 
performances of the machines were restrained at 
this time. Yan et al. [29] experimented WEDM 
with the aid of utilising Al6061/Al2O3 of 20 vol.% 
into the places of damaged wire and the motive for 
wire breaking in machining. Results indicated that 
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the chopping pace (MRR), the surface roughness 
and the width of the slit of chopping scan material 
is determined by volume fraction oreinforcement 
and likewise that in machining Al6061/Al2O3 
composites a very low wire tension, a excessive 
flushing cost and a high wire pace are required to 
avert wire breakage an suitable servo voltage, a 
brief pulse on time and a shortpulse off time which 
are customarily related to a high chopping pace, 
have little influence on the surface roughness. The 
precept of EDM is to use the eroding effect of 
controlled electric spark discharges on the 
electrodes. For this reason, it is a Thermal Erosion 
system. The sparks are created in a dielectric 
liquid, in general water or oil, between the 
workpiece and an electrode, which can also be 
viewed because the slicing software. There is no 
mechanical contact between the electrodes for the 
duration of the whole system. Since erosion is 
produced by way of electrical discharges, both 
electrode and workpiece have to be electrically 
conductive. For this reason, the machining system 
consists in successively removing small volumes of 
workpiece fabric, molten or vaporized during a 
discharge. When you consider that from the 
inception of EDM there were various types of 
workpiece materials had machined whereas on 
Aluminium MMC‘s it was once first executed by 
means of Hung et al. [1] experimented on the 
Aluminium steel Matrix Composite with 
strengthened with SiCp which is used to defend 
and defend the Al. Matrix from being vaporized to 
slash the metallic removing rate (MRR) on EDM 
approach. With surrounding molten Al. Droplets 
un-meltedSiC particles dropout from the MMC but 
some Al. Droplets are flushed away through the 
dielectric by using trapping the loosened SiC 
particles it resolidifieson to the surface to for a 
Recast Layer. Beneath the Recast layer it's 
recognized to be softened warmness Affected 
Zone(HAZ) and no crack would observed within 
the recast layer. The input vigor controls the MRR 
and the recast layer depth but the current alone 
dominates the skin finish of an electrical Discharge 
Machined floor. 
Hocheng et al. [2] has achieved experiment on 
Aluminium metal Matrix with SiC an outlined the 
correlation between main machining parameters, 
electrical present and on-time and crater size 
produced by using a single spark for the 
representative fabric. Their outcome shows the 
anticipated proportionality situated on warmth 
conduction mannequin with assessment of 
customary steels in fabric removal fee. Yan et al. 
[3] conducted experiments on traits of 
Al6061/Al2O3 utilizing Rotary EDM with a tube 
electrode on the grounds that parameters as height 
currents, pulse periods, volume fraction of Al2O3 
strengthened particles, flushing approaches, 
flushing pressures and electrode rotations. They 
additionally developed the semi-empirical 
expressions for EDMdrillingto summarize the 
effect of machining traits i.E., metal elimination 
expense, electrode wear fee and floor roughness. 
It's established to have large influences on the 
MRR, EWR and SR because of the height currents 
of EDMdrillingand volume fraction of Al2O3 and 
there will likely be minor affects on the MRR, 
EWR and SR in assessment of flushing strain and 
the electrode rotation velocity. Karthikeyan et al. 
[4] developed a mathematical models to optimize 
EDM system parameters MRR, TWR and the 
surface Roughness (CLA price) by using on 
account that enter parameters as present, pulse 
duration and the percentage quantity fraction of 
SiC (25µm size) present in LM25 Al. Matrix. They 
conducted experiments by using choosing three 
level full factorial design and mathematical items 
with linear, quadratic and interactive results of the 
parameters chosen had been developed. It used to 
be located that MRR would scale down with an 
expand within the percentage volume of SiC, even 
as the TWR and the surface roughness raises with 
increase of SiC percent. Wang and Yan [5] 
experimented on Al6061/Al2O3 composite using 
rotary EDM by utilising Taguchi methodology to 
optimize the blind hole drilling of composite. The 
experimental results suggests that the revised 
copper electrode with an eccentric by means of 
hole has the most advantageous efficiency for 
machining from various elements.MRR, EWR and 
SR verifies this optimization of the machining 
system. Narendarasingh et al. [6] investigated the 
EDM of Al. MMC with 10% SiC by way of 
picking present, pulse on time, flushing pressure as 
machining parameters. The response to be studied 
for this be trained was MRR, TWR, SR and radial 
overcut. They stated the influence of each and 
every machining parameter on theresponses.Hwa et 
al. [7] carried out a feasibility learn of Rotary 
EDMwith ball burnishing for Al2O3/Al6061 
composite to find outmachinability of composite 
making use of Taguchi method. Machining rate, 
surface roughness and development of SR are 
viewed for optimizing machining technique. The 
evaluation of outcome supports practical process 
for applying Rotary EDM with ball burnishing in 
machining the composite. 
III. POWDER MIXED EDM ON 
COMPOSITES 
The major problem to use EDM for large scale 
production is its low machining rate and poor 
surface finish. Many advances have come in the 
field of EDM to overcome these difficulties. One of 
those advancements is powder mixed EDM 
(PMEDM). Even though, the principle of PMEDM 
is not completely understood, the results of the 
experiments done by many researchers have shown 
significant improvement in material removal rate 
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(MRR) and surface quality. Among the powder 
materials, aluminum produced better MRR and 
good surface finish compared to other materials 
like Cr, Cu and SiC. This was attributed to the 
increased spark gap due to aluminum's high 
electrical conductivity and low density. Kerosene 
or some commercial EDM oil was widely used as 
the dielectric medium in PMEDM. However, the 
Multi objective optimization of PMEDM process 
was performed by Kansal et al. [42]. They carried 
out an experimental study of the machining 
parameters in Powder Mixed Electric Discharge 
Machining (PMEDM) of Al/10%SiCp metal matrix 
composites and observed that MRR increased 
considerably with an increase in peak current for 
any value of pulse duration. The SR increased with 
increase in peak current and pulse duration. 
Composites and observed that MRR increased 
considerably with an increase in peak current for 
any value of pulseduration. The SR increased with 
increase in peak current and pulse duration. Singh 
et al. [43] reported the work on EDM with SiC 
abrasive powder-mixed dielectric, a hybrid process. 
The machining of Al6061/Al2O3p 20% of wt. 
work specimens has been carried out with copper 
electrode. An L18 orthogonal array was employed 
for the optimization of the performance measures 
such as MRR and SR. The effects of seven control 
factors (three levels each) and a noise factor (two 
level), and one two-variable interactions on the 
responses were quantitatively evaluated by the 
Length‘s method. Analyzed results indicate that the 
process effectively improves the MRR and reduces 
the surface roughness, in comparison with the 
conventional EDM. Gangadharudu et al. [44] made 
an attempt to fabricate and machine Al/Al2O3 
MMC using EDM by adding Aluminium powder in 
kerosene as dielectric fluid. Results showed an 
increase in MRR and decrease in Surface 
Roughness compared to those for conventional 
EDM. Semi empirical models for MRR and SR 
based on machining parameters and important 
thermo physical properties were established using a 
hybrid approach of dimensional and regression 
analysis. A multi response optimization was also 
performed using principal component analysis-
based grey technique to determine optimum 
settings of process parameters for maximum MRR 
and minimum SR within the experimental range. 
The recommended setting of process parameters 
for the proposed process has been found to be 
powder concentration =4 g/l, peak current (I) =3 A, 
pulse on time (Ton) =150 ms and duty cycle =85%.  
IV. WATER EDM ON COMPOSITES 
Water EDM is in which the dielectric fluid is used 
as deionised water. Using deionised water as the 
dielectric results in lower machining time as 
opposed to other fluids. However, Mwangi J.W et 
al. [45] investigated the effect of using oil and 
deionised water as the dielectric fluids as well as 
the effect of introducing low frequency vibration in 
EDM machining of Aluminium Silicon Carbide 
(AlSiC) MMC. Experiments were carried out on 
AlSiC (AMC225XE) material using Sarix-100 high 
precision micro-erosion machine. A series of 
experiments were carried out with and without 
workpiece vibrations. For the experiments with 
vibrations a vibration frequency of 900Hz was 
used. The result of this study indicates that the 
introduction of vibration raises the material 
removal rate but results to an inferior surface 
quality. 6. Micro EDM on Composites In recent 
years, numerous developments in EDM have 
focused on the production of micro-features. This 
has become possible due to the availability of new 
CNC systems and advanced spark generators that 
have helped to improve machined surface quality. 
Also, the very small process forces and good 
repeatability of the process results have made 
micro-EDM the best means for achieving high-
aspect-ratio micro-features. Current micro-EDM 
technology used for manufacturing micro-features 
can be categorised into four different types:  
Micro-wire EDM, where a wire of diameter down 
to 0.02mm is used to cut through a conductive 
workpiece. Die-sinking micro-EDM, where an 
electrode with microfeatures is employed to 
produce its mirror image in the workpiece. Micro-
EDM drilling, where micro-electrodes (of 
diameters down to 5–10 m) are used to ‗drill‘ 
micro-holes in the workpiece.  Micro-EDM 
milling, where micro-electrodes (of diameters 
down to 5–10 m) are employed to produce 3D 
cavities by adopting a movement strategy similar to 
that in conventional milling. 
V. CONCLUSION 
A Review research work on Aluminium Metal 
Matrix Composites on Electric Discharge 
Machining is presented in this paper. Majority of 
the research was focused on increasing the metal 
removal rate and improving the surfacefinish. The 
research work of the last 20 yrs has been discussed 
and the following conclusions are drawn: 1)Most of 
the work has been done on Aluminium MMC‘s 
reinforced with Silicon Carbide (SiC) particulate 
and on Alumina (Al2O3), due to their 
reinforcement in Aluminium composites for its 
excellent combination of physical properties, 
availability and low cost of the particulate. 2)Much 
less work has been done on Aluminium MMC‘s 
reinforced with Si3N4, ZrB2, B4C, SiO2, B, AlN, 
BN, due to their rare utilization and cost. 
Aluminium Composites reinforced with those 
particulates may also be considered as future scope. 
3)Mostly, the work has been carried out on 
AMMC‘s using EDM and Wire EDM, less work 
has been done on other types of EDM. 4)Review 
revealed that, Water EDM resulted in the high 
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MRR but it shows the poor Surface quality. 
5)Micro EDM and Powder Mixed EDM indicates 
the improvement in the MRR and good surface 
finish compared to other types. More work could 
be done on Micro EDM and Powder Mixed EDM 
in future and there is enormous scope for research 
work in this area.  
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